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Introduction
Lake Victoria, besides being the second largest in the
world after Lake Superior, is the largest tropical lake. Its
waters are shared by Kenya (6% of the surface area),
Uganda (43%), and Tanzania (51%). Before dramatic
structural and functional changes manifested in the lake's
ecosystem especially in the 1980s, fish life flourished in
the lake's entire water column at all times of the year.
Currently, the situation is much more different from what it was in the past. The
exponential increase in the introduced Nile perch (Lates ni/oticus) and Nile tilapia
(Oreochromis ni/oticus) stocks, siltation, wetland degradation and eutrophication
have characterised the lake ecosystem. The two exotic species and the small
native cyprinid (Rastrineobo/a argentea) form the basis of the commercial fishery
that was once dominated by two native tilapiines (Oreochromis escu/entus and
O. variabi/is) and five other large-bodied endemic fishes. Severe deoxygenation
observed at shallow depths (Ochumba 1990; Hecky et a/., 1994) indicates that a
large volume of the lake is unable to sustain fish life.
The Lake Victoria catchment is one of the most densely populated areas in East
Africa, encompassing a population of about 30 million people. Widespread poverty
resulting from high inflation rates, lack of opportunities and general unemployment
have characterised the lakeside communities over much of the last two decades.
The biophysical environment in which Lake Victoria exists makes the lake
particularly susceptible to changes that occur as a result of human modification to
the watershed or the lake itself, thus rendering benefits from the lake unsustainable.
Physical Setting
Lake Victoria's boundaries are located at 0021'-302' Sand 31039'-34053' E
with a surface area of 68,800 km2, a catchment area of 184,000 km2, and a water
volume of 2,700 km 3 (Welcomme 1972). The lake lies at an altitude of 1,136 m
above sea level (Times World Atlas, 1991), in a nearly circular basin, but with a
complex, indented 3,440 km long shoreline.
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V a r i o u s i n t e r p r e t a t i o n s o f t h e o r i g i n o f L a k e V i c t o r i a h a v e b e e n r e v i e w e d ( K e n d a l l
1 9 6 9 ; F r y e r & l i e s 1 9 7 2 ; B e a d l e 1 9 7 4 ; L i v i n g s t o n e 1 9 7 6 ) . T h i s l a k e l i e s a c r o s s a n
a n c i e n t e a s t - w e s t d r a i n a g e s y s t e m ( K e n d a l l 1 9 6 9 ) t h a t p r e - d a t e s t h e p r e s e n t l a k e
( B e a d l e 1 9 8 1 ) . O r i g i n a l l y , r i v e r s f l o w e d f r o m t h e c e n t r a l h i g h e r r e g i o n s e a s t w a r d s a n d
w e s t w a r d s . T h i s d r a i n a g e p a t t e r n b e g a n t o c h a n g e i n E a s t A f r i c a f o l l o w i n g u p w a r d
e a r t h m o v e m e n t s a n d v o l c a n i c a c t i v i t y i n t h e M i o c e n e , a p p r o x i m a t e l y 2 5 m i l l i o n y e a r s
a g o . T h e u p w a r d m o v e m e n t s g a v e r i s e t o t h e e a s t e r n a n d w e s t e m r i f t v a l l e y s , w i t h t h e
f o r m e r s t r e t c h i n g f r o m E r i t r e a d o w n t o Z a m b e z i a n d t h e l a t t e r f r o m t h e n o r t h e r n t i p o f
L a k e A l b e r t t o Z a m b e z i a g a i n . T e c t o n i c a c t i v i t i e s i n a n d n e a r t h e s e v a l l e y s f o r m e d a
s e r i e s o f s p l i t s i n t h e e a r t h ' s c r u s t o f w h i c h s o m e a r e m o r e t h a n 1 0 0 0 m d e e p a n d
h a v e f i l l e d w i t h w a t e r t o f o r m o t h e r r i f t v a l l e y l a k e s . I n t h a t w a y , a l l t h e E a s t A f r i c a n
G r e a t L a k e s w e r e f o r m e d , e x c e p t L a k e V i c t o r i a w h o s e s h a l l o w b a s i n w a s c r e a t e d b y
g r a d u a l s a g g i n g o f t h e c e n t r e o f t h e l i f t e d s t r e t c h ( F i g . 2 . 1 ) a n d f i l l i n g f r o m t h e r e v e r s e d
d r a i n a g e p a t t e r n s .
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Lake Victoria, which is relatively shallow with an average depth of 40 m, has its deepest
point at 92 m (I DEAL, 1990). Besides its very shallow and broad aspect ratios, Lake
Victoria is distinguished from the other great lakes (e.g. Tanganyika, Malawi, Turkana,
and Kivu) by its intricate and highly indented shoreline (Table 2.1), with the presence of
numerous islands,'shallowbays, connecting channels, and extensive areas ofweUands.
These features are significant for exchange of water between the littoral and pelagic
regions of the lake (Spigel & Coulter, 1996).Ageneral northward flow of surface waters
in response to the winds accompanied by a compensating flow of the lower layers
southward has been noted by Newell (1960) and Kitaka (1972). However, there is still
much more to resolve regarding currents in the general water mass.
Watershed Characteristics
The Lake Victoria basin catchment area is relatively narrow and close to the lake
on the northern side (Within Uganda), but widens eastwards towards Kenya and
southwest towards the Democratic Republic of Congo and Rwanda. Most of the
infiowing rivers and streams into Lake Victoria (Sio , Nzoia, Yala, Kibos, Nyando,
Sondu-Miriu, Awach, Mogusi, and Migori), which originate from the Kenyan side
of the catchment (Crul, 1995), drain a variety of areas, and their flow patterns are
related to past geological events. The same phenomena account for the
distribution of wetland-dominated regions in the lake basin.
Table 2.1. Morphmetric and hydrological data for Eastern Africa'~ large lakes (Bootsma
and Hecky 1993, IDEAL, 1990 Welcomme, 1972).
LAKE
Parameter Malawi Tanganyika Victoria
Catchment (km 2) 100,500 220,000 184,000
Lake area (km 2) 28,800 32,600 68,800
Maximum Depth (m) 785 1,470 92
Mean Depth (m) 292 580 40
Volume (km J ) 8,400 18,900 2,700
Outflow (O)(km3/y) 11 2,7 20
Inflow (1)(km3/y) 29 14 20
Precipitation (P)(km 3/y) 39 29 100
Evaporation (km3/y) 55 44 100
Flushing Time (V/O)(years) 750 7,000 140
Residence time (V/(P+I)(years) 140 440 23
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T h e m a i n i n f l o w i n g r i v e r , K a g e r a , d r a i n s t h e m o u n t a i n s i n R w a n d a a n d B u r u n d i ,
p a s s i n g t h r o u g h T a n z a n i a a n d t h e s o u t h e r n t i p o f U g a n d a i n t o t h e l a k e . I n t h e
U g a n d a n p a r t , r i v e r s d r a i n l a r g e s w a m p a r e a s , e s p e c i a l l y t o t h e w e s t ( F i g . 2 . 1 ) .
T o t h e s o u t h e a s t , t h e d r i e r p l a i n s o f t h e S e r e n g e t i a r e d r a i n e d b y r i v e r s o f t h e
T a n z a n i a n p a r t o f t h e c a t c h m e n t a r e a . T h e V i c t o r i a N i l e i s t h e s o l e o u t f l o w i n g





, ( L V E M P , 1 9 9 6 a ) . T h e l a k e h a s a r e s i d e n c e t i m e o f 2 3 y e a r s . T h e h i g h
a n n u a l r a i n f a l l o n t h e l a k e s u r f a c e e q u i v a l e n t t o 3 6 2 5 m
3
s " o r 1 1 4 k m
3
y r 1 , i s a l m o s t








. T h e n u m e r o u s r i v e r s a n d
s t r e a m s c o n t r i b u t e a t o t a l o u t p u t o f 5 9 6 m
3
s " t h a t i s e q u i v a l e n t t o 1 8 . 8 k m
3
y r '
( T a b l e 2 . 2 ) .
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P a r a m e t e r
I n p u t
L o s s
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R a i n f a l l o n l a n d
2 0 8 . 6
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l o s s e s .
1 8 9 . 8
R u n o f f 1 8 . 8
R a i n f a l l o v e r l a k e
1 1 4 . 3
E v a p o r a t i o n 9 9 . 6
R a i n f a l l - e v a p o r a t i o n
1 4 . 7
I n i t i a l s t o r a g e
0 . 0
C h a n g e i n s t o r a g e 4 . 7
O u t p u t 4 . 7
T o t a l 3 2 2 . 9
2 9 4 . 1
A l a k e ' s w a t e r b a l a n c e e q u a t e s t h e r a t e o f c h a n g e i n l a k e v o l u m e w i t h i n f l o w s a n d
o u t f l o w s : R a t e o f c h a n g e ( i n l a k e v o l u m e ) = i n f l o w s - o u t f l o w s . T h e i n f l o w s i n c l u d e
p r e c i p i t a t i o n t o t h e l a k e s u r f a c e , t h e t o t a l r i v e r i n f l o w s f r o m t h e c a t c h m e n t , s t o r m
r u n o f f , r u n o f f f r o m n o n - p o i n t s o u r c e s , a n d t h e u n d e r g r o u n d i n f l o w ( a l t h o u g h i t s
c o n t r i b u t i o n h a s b e e n n e g l e c t e d f o r t h e E a s t A f r i c a n l a k e s ' c o m p u t a t i o n s ) . F o r
L a k e V i c t o r i a ( T a b l e 2 . 2 ) , t h e o u t f l o w c o m b i n e s r i v e r o u t f l o w ( t h e V i c t o r i a N i l e ) ,
a n d t h e e v a p o r a t i o n f r o m t h e l a k e s u r f a c e .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a























































The surrounding vegetation adjacent to the lake is made up of a variety of vegetated
littoral habitats referred to as wetland, ecotone-wetland or simply marginal swamp.
It has numerous ecological roles that affect the lake functions (Balirwa, 1998) and
the diverse plant communities in these swamps are closely linked to the ecology
ofthelake(Beadle,1974).
Among the more common wetland plant communities at the shore are those
dominated by the emergent species: Cyperus papyrus L. (papyrus), Vossia
Guspidata (Robx.) (Hippo grass), Typha domingesis Pers. (bulrush) and
Phragmites mauritianus Kunth (reeds) (Balirwa, 1998). These wetlands have
undergone ccnsiderable hydrological and geographical changes, initially following
a rise in lake level in 1960/62 (Welcomme, 1965) and during the last decades, a
rapid human population expansion in the catchment (Balirwa, 1998).
The vegetation in the interior catchment is varied. In Uganda, total land area is
estimated at about 241,500 km 2 (NEMA, 1998). The largest part is woodland,
bushland, and grassland, constituting 43% of the total land. This is followed by
small-scale subsistence farming which accounts for 34.7% of the total area. Arable
land takes about 49% of the total land area, much of it especially wetland in the
Lake Victoria catchment. Historically, local people have relied on tropical wetlands
as their principal water supply and for a source of protein (fish); they have used
wetiands for livestock grazing and to obtain materials for building, furniture, and
other needs. Such traditional uses provide an example of sustainable use, because
they allow both the communities and wetlands to thrive. Many human exploitation
activities in wetlands are sustainable; however, an expanding and accelerating
trend is large-scale drainage and conversion to large tracts of agricultural land .
Wetlands are also threatened by irrigation schemes, improved transport along
waterways, industrial pollution, and mining extracts. Reclamation of the remaining
wetlands could lead to a reduced buffering capacity resulting in further
eutrophication of the lake (Crul, 1995). On a more local scale, overexploitation
occurs in the context of harvesting resources like clay for bricks, building and pottery
and papyrus for thatching houses and making carpets/mats. Small wetlands are
also degraded by repeated gardening and cultivation or clearing fresh land for
more areas to grow produce; over grazing of cattle in the wetlands, and small-
scale burning by individual farmers.
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C l i m a t i c i n f l u e n c e s o n t h e l a k e
T h e c a t c h m e n t a r e a o f t h e l a k e l i e s e n t i r e l y w i t h i n t h e t r o p i c a l z o n e a n d h a s t w o
m a i n c l i m a t e s : a w e t t r o p i c a l c l i m a t e i n t h e l a k e a r e a a n d t h e U g a n d a n p a r t o f t h e
c a t c h m e n t a n d a m o r e t r o p i c a l s a v a n n a c l i m a t e i n t h e r e m a i n i n g p a r t .
L a k e V i c t o r i a p r e s e n t s a n u m b e r o f s p e c i a l f e a t u r e s . S o l a r r a d i a t i o n , w i n d , r a i n f a l l ,
a n d t e m p e r a t u r e i n t e r a c t w i t h i n t h e w a t e r m a s s t o d e t e r m i n e t h e s t r u c t u r e o f t h e
w a t e r c o l u m n . T h e d i s t r i b u t i o n o f s o l a r r a d i a t i o n o v e r t h e l a n d m a s s i n t r o p i c a l
A f r i c a i s p a r t l y r e l a t e d t o s e a s o n , a l t i t u d e , a n d l a t i t u d e . L a k e w a t e r t e m p e r a t u r e s
f o l l o w t h e m a g n i t u d e o f s o l a r r a d i a t i o n i n p u t u s u a l l y w i t h s o m e t i m e l a g . T h e l a k e
m i x e s t h r o u g h o u t i t s d e p t h s a t l e a s t o n c e a n n u a l l y ( T a l l i n g 1 9 6 6 ) . I t s a n n u a l t h e r m a l
s t r a t i f i c a t i o n a n d m i x i n g r e g i m e s , n u t r i e n t c o n c e n t r a t i o n s a n d p r o d u c t i v i t y w e r e
r e c o r d e d b y F i s h ( 1 9 5 7 ) a n d T a i l i n g ( 1 9 6 5 , 1 9 6 6 ) a n d s h o w e d p r o n o u n c e d
s e a s o n a l c h a n g e s , v a r y i n g b e t w e e n i n s h o r e a n d o f f s h o r e r e g i o n s . A l t h o u g h
c l i m a t i c d a t a h a v e n o t b e e n e x h a u s t i v e l y a n a l y s e d w i t h r e s p e c t t o d i r e c t r a i n f a l l
o n t o t h e l a k e , t e m p e r a t u r e a n d l a t i t u d e , t h e r e a p p e a r t o b e d i f f e r e n c e s i n s e a s o n a l i t y
( t i m i n g a n d d u r a t i o n o f t h e r a i n s ) b e t w e e n t h e n o r t h a n d s o u t h o f t h e l a k e .
T w o m a i n w i n d s y s t e , m s a f f e c t i n g t h e c l i m a t e o f E a s t A f r i c a a r e t h e N o r t h e a s t a n d
S o u t h e a s t T r a d e W i n d s . C o n v e n t i o n a l s t o r m s a r e e x p e r i e n c e d i n M a r c h - M a y a n d
S e p t e m b e r - N o v e m b e r w h e n w i n d s y s t e m s a r e s t r o n g e s t ( F i g . 2 . 2 ) . T h e s e a r e p e r i o d s
w h e n t h e t r a d e w i n d s m e e t o v e r t h e e q u a t o r a n d d u r i n g e q u i n o x e s . T h e d a y - t o - d a y
d i u r n a l w i n d s a l s o h a v e s o m e l o c a l i z e d e f f e c t s . T h e p r o c e s s e s i n t e r a c t t o c o n t r o l l a k e
w a t e r m i x i n g a n d / o r s t r a t i f i c a t i o n .
T h r e e p h a s e s o f s t r a t i f i c a t i o n i n L a k e V i c t o r i a w e r e d i s t i n g u i s h e d i n 1 9 6 0 - 6 1 : b e t w e e n
S e p t e m b e r a n d D e c e m b e r , J a n u a r y a n d M a y , a n d J u l y a n d A u g u s t ( T a i l i n g , 1 9 6 6 ) .
C o m p l e t e m i x i n g w a s i n M a y - J u n e a n d J u l y . T h i s m i x i n g s e a s o n i s c h a r a c t e r i z e d b y
i s o t h e r m a l s t r u c t u r e a n d h i g h o x y g e n l e v e l s t h r o u g h o u t t h e w a t e r c o l u m n . T h e
s t r a t i f i c a t i o n c y c l e h a s b e e n d e s c r i b e d b y W o r t h i n g t o n ( 1 9 3 0 ) , F i s h ( 1 9 5 7 ) , N e w e l l
( 1 9 6 0 ) , T a i l i n g ( 1 9 5 7 , 1 9 6 6 ) , K i t a k a ( 1 9 7 2 ) , A k i y a m a e t a / . , ( 1 9 7 7 ) , M e l a c k ( 1 9 7 9 ) ,
a n d , O c h u m b a & K i b a a r a ( 1 9 8 9 ) . A c c o r d i n g t o t h e s e s t u d i e s , d u r i n g t h e 1 9 6 0 ' s , L a k e
V i c t o r i a l a c k e d a p e r m a n e n t h y p o l i m n i o n ; i n s t e a d t h e l a k e u n d e r w e n t t w o c y c l e s o f
s t r a t i f i c a t i o n a n d m i x i n g t h a t c o r r e s p o n d e d t o t h e l o n g a n d s h o r t r a i n y s e a s o n s , a n d
t h e o x y c l i n e w a s f o u n d a t 5 0 m b e n e a t h w h i c h o x y g e n l e v e l s d r o p p e d o c c a s i o n a l l y t o
a s l o w a s 1 m g l -
1
,
C h a l l e n g e s f c r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
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Fig. 2.2. The two heavy rain seasons (March - May and September - November) the wind system
within the region, with the strongest winds occuring in April, following the sunshine peaks.
Periods of heavy rains correspond to periods of intense evaporation. (Bugenyi & Magumba, 1996).
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L a k e B a s i n D i s t u r b a n c e s
L a k e V i c t o r i a h a s b e e n i m p a c t e d b y h u m a n a c t i v i t i e s i n t h e c a t c h m e n t i n c l u d i n g
r a m p a n t d e f o r e s t a t i o n , b u s h a n d v e g e t a t i o n b u r n i n g , i n t e n s i v e s u b s i s t e n c e
a g r i c u l t u r a l p r a c t i c e s , o v e r g r a z i n g c a t t l e , w e t l a n d c o n v e r s i o n s , a n d i n d u s t r i a l a n d
d o m e s t i c w a s t e e f f l u e n t s ( B u g e n y i & B a l i r w a 1 9 8 9 ; S i m o n s 1 9 8 9 ; H a m i l t o n 1 9 8 4 ,
C h a p m a n & C h a p m a n 1 9 9 9 ; C h a p m a n e t a l . , 1 9 9 9 ) .
W i t h i n c r e a s i n g h u m a n p o p u l a t i o n s i z e , t h e r e h a v e b e e n i n c r e a s e d d e m a n d s
p l a c e d o n t h e r e m a i n i n g f o r e s t s t o m e e t f u e l w o o d a n d b u i l d i n g n e e d s . I n f a c t ,
B a r n e s ( 1 9 9 0 ) d e m o n s t r a t e d t h a t t h e m o s t i m p o r t a n t p r e d i c t o r s o f d e f o r e s t a t i o n
e x t e n t i n t r o p i c a l A f r i c a w e r e t h e a m o u n t o f f o r e s t s r e m a i n i n g a n d t h e s i z e o f t h e
h u m a n p o p u l a t i o n . B a s e d o n 1 9 9 7 c e n s u s d a t a , t h e a v e r a g e p o p u l a t i o n g r o w t h
r a t e i n E a s t A f r i ' c a i s 2 . 4 % p e r a n n u m a n d 7 7 . 0 % o f t h e p e o p l e a r e l i v i n g i n a r u r a l
s e t t i n g . T h i s , f o r t h e p r i m a r i l y a g r i c u l t u r a l c o u n t r i e s , h a s n o t b e e n a c c o m p a n i e d
b y i n c r e a s e s i n a c c e s s t o l a n d o r t e c h n o l o g i c a l d e v e l o p m e n t s t h a t c o u l d e n a b l e
t h e e x i s t i n g l a n d t o s u p p o r t t h e p o p u l a t i o n i n c r e a s e s . A s a r e s u l t , t h e r e h a s b e e n
s i g n i f i c a n t m o v e m e n t o f p e o p l e t o t h e l a k e i n s e a r c h o f l i v e l i h o o d i n t h e f i s h e r i e s
a n d w e t l a n d r e s o u r c e s . T h i s h a s l e d t o t h e u n p l a n n e d u r b a n i s a t i o n a l o n g t h e
s h o r e l i n e wit~ t h e r e s u l t i n g h e a l t h a n d s a n i t a t i o n p r o b l e m s ( F C S E P , 1 9 9 7 ) .
F u r t h e r m o r e , t h e i n c r e a s e i n n u m b e r s o f f i s h e r s h a s l e d t o t h e o p e n i n g u p o f n e w
s e t t l e m e n t s o f t e n i n v o l v i n g t h e c l e a r i n g o f w e t l a n d e c o t o n e s a n d t h e i r s h o r e l i n e
v e g e t a t i o n e x p o s i n g t h e l a k e t o m o r e p o l l u t i o n t h r o u g h e r o s i o n ( L V E M P , 1 9 9 6 b ) .
I n t h e L a k e V i c t o r i a s u b - b a s i n o f t h e N i l e w a t e r s h e d , t h e p o p u l a t i o n d e n s i t y i s
e s t i m a t e d a t 1 6 0 p e o p l e p e r k m
2
, w i t h a n u r b a n g r o w t h r a t e o f 4 . 7 % . L o s s o f
o r i g i n a l f o r e s t i s a p p r o x i m a t e l y 8 9 % , a n d t h e d e f o r e s t a t i o n r a t e i s s t i l l h i g h ( 7 % ; R R
e n g a e f a ( , , q q g 1
T h e s u d d e n r a p i d i n c r e a s e i n l a k e l e v e l a t t h e b e g i n n i n g o f t h e 1 9 6 0 ' s c o v e r e d
l a r g e e x p a n s e s o f t h e f r i n g i n g v e g e t a t i o n a n d p o s s i b l y r e l e a s e d n u t r i e n t s h i t h e r t o
l o c k e d u p . S i n c e t h e 1 9 6 0 ' s , t h e a v e r a g e o p e n w a t e r c h l o r o p h y l l c o n c e n t r a t i o n s
h a v e i n c r e a s e d f r o m a b o u t 2 m g l -
1
t o a b o u t 1 5 m g l -
1
( M u g i d d e 1 9 9 3 ) . T h e l a k e
n o w e x h i b i t s t w o - f o l d h i g h e r p h y t o p l a n k t o n p h o t o s y n t h e s i s r a t e s a n d a b o u t t h r e e
t o f i v e - f o l d h i g h e r c h l o r o p h y l l c o n c e n t r a t i o n s t h a n a f e w d e c a d e s a g o ( F i g . 2 . 3 )
t h a t i s a c l e a r i n d i c a t i o n t h a t t h e l a k e i s e u t r o p h y i n g . I t w a s h y p o t h e s i z e d t h a t t h e
n u t r i e n t s t h a t f e r t i l i z e d t h e l a k e t o b e c o m e e u t r o p h i c c a m e f r o m p o i n t - a n d n o n -
p o i n t s o u r c e s w i t h i n t h e c a t c h m e n t ( B u g e n y i & B a l i r w a 1 9 8 9 ; H e c k y & B u g e n y i ,
1 9 9 2 ; H e c k y 1 9 9 3 ; H e c k y e t a i , 1 9 9 4 , 1 9 9 6 ; C o h e n e t a l . , 1 9 9 6 ) .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
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Fig 2.3. Primary productivity (go2/m2/day) of the offshore site ( Bugaia) 1960-1961 compared to
(1990-1991 )
Among the serious threats to the Lake Victoria catchment is the widespread and
accelerating deforestation. Local governments, development organizations, and
conservation agencies have raised awareness in addressing deforestation
impacts; however, most efforts have been directed towards understanding and
mitigating impacts to terrestrial habitats. The impacts of deforestation and land
conversion on aquatic systems remain largely unknown but should be presumed
to be contributing to the deterioration in the fisheries.
The Socio-economic aspects of the Lake Victoria fisheries sector
The activities of the people in the watershed/catchment 'and along the shores of
the lake as population increased (Fig. 2.4) left the environment in a sorry state
(Bugenyi & Balirwa 1989; Hecky & Bugenyi 1992, Cohen et at., 1996; Hecky et
at., 1996). One of the pressing demands is to increase food production to cater
for the increasing population and the widespread under-nourishment. This increase
can be achieved in two ways: by intensification of agricultural activities and by
involving new lands for agriculture. These developments are manifested in the
opening up of large tracts of land for flower production, coffee plantations 'new'
crop acreages aimed at exports. Intensified agriculture is observed in irrigation
techniques, increased use of fertilizers, pesticides, and other agrochemicals.
Involvement of new lands includes land clearance and deforestation (Hamilton
1984), land reclamation from wetlands to create more fresh acreage for agriculture.
Challenges for Management of the Fisheries Resources,
Biodiversity and Environment of Lake Victoria
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D e s p i t e t h e s e h o w e v e r , t h e r e h a s b e e n a c o l l a p s e i n t h e w o r l d m a r k e t a n d
s U b s e q u e n t i n s t a b i l i t y i n t h e p r i c e s o f t r a d i t i o n a l c a s h c r o p s i n t h e 1 9 8 0 ' s a n d 1 9 9 0 ' s ,
n o t a b l y f o r c o t t o n a n d c o f f e e . T h i s h a s l e d t o t h e s h i f t f r o m f a r m i n g t o o t h e r b e t t e r
d e p e n d a b l e a n d m o r e p a y i n g a l t e r n a t i v e s l i k e f i s h i n g . F i s h e x p o r t s h a v e b e n i n c r e a s i n g
i n i m p o r t a n c e a m o n g t h e n o n - t r a d i t i o n a l s o u r c e s o f f o r e i g n e x c h a n g e . T h i s i n t u r n h a s
i n c r e a s e d t h e p r e s s u r e o n f i s h e r i e s r e s o u r c e s . M a n y f i s h e r s h a v e m i g r a t e d f r o m L a k e s
A l b e r t a n d K y o g a ( a t t r a c t e d b y t h e i n c r e a s e d f i s h p r o d u c t i v i t y o f L a k e V i c t o r i a i n t h e
1 9 8 0 s a n d 1 9 9 0 5 ( O d o n g k a r a & O k a r o n o n 1 9 9 8 ) . T h i s m i g r a t i o n h a s b e e n r e i n f o r c e d
b y t h e b e t t e r f i s h p r i c e s o f L a k e V i c t o r i a , p r o v i d e d b y t h e s t r o n g m a r k e t i n t h e v i c i n i t y
o f t h e l a k e a n d t h e e x p o r t d e m a n d s .
I n v i e w o f t h e r a p i d l y
i n c r e a s i n g p o p U l a t i o n ,
t h e f i s h e r i e s s e c t o r ,
n o t o n l y
p r o v i d e s e m p l o y m e n t
a n d i n c o m e , b u t a l s o a c t s
a s a c h e a p s o u r c e o f
a n i m a l p r o t e i n t o t h e l o w -
i n c o m e p e o p l e i n m a n y
p a r t s o f t h e c o u n t r y
( O d o n g k a r a & O k a r o n o n
1 ' 9 9 8 ) . O n a v e r a g e , t h e
p e r c a p i t a c o n s u m p t i o n
o f f i s h i s 1 2 . 5 1 < g p e r y e a r ,
b u t i s h i g h e r ( 3 8 k g ) i n
c h a r a c t e r i s t i c f i s h e r f o l k
G e a r h a n d l i n g a t o n e o f t h e b u s s i e s t f i s h l a n d i n g s
( K a s e n s e r o ) , o n L a k e V i c t o r i a
c o m m u n i t i e s w i t h i n a r a d i u s o f 3 5 k m f r o m t h e l a k e ( S E D A W O G , 1 9 9 9 ) . T h e f i s h e r i e s
i n d u s t r y p r o v i d e s e m p l o y m e n t f o r o v e r 5 0 0 , 0 0 0 U g a n d a n s a n d i s r e g a r d e d a s t h e m o s t
i m p o r t a n t n o n - t r a d i t i o n a l e x p o r t w i t h a n n u a l v o l u m e o f a b o u t 5 5 , 0 0 0 t o n n e s a n d e s t i m a t e d
e a r n i n g s o f U S $ 8 0 m i l l i o n ( N a m i s i 2 0 0 2 ) . I t i s a m a j o r e x p o r t c o m m o d i t y w h i c h r a n k s
s e c o n d t o c o f f e e i n e x p o r t e a r n i n g s .
I n t h e 1 9 8 0 5 , U g a n d a a d o p t e d t h e ' s t r u c t u r a l a d j u s t m e n f p o l i c i e s b e f o r e i t c o u l d o b t a i n
l o a n s f r o m t h e I M F a n d t h e W o r l d B a n k . T h e i d e a w a s t o r e s t r u c t u r e t h e e c o n o m y t o
b e c o m e m o r e f r e e - m a r k e t o r i e n t e d . T h e p o l i c i e s i n d u d e d , a m o n g o t h e r s , p r o m o t i o n o f
f o r e i g n investmen~ t r a d e l i b e r a l i s a t i o n a n d p r i v a t i s a t i o n . A s a r e s u l t o f t h e a b o v e , i n U g a n d a ,
t h e p o l i c i e s s t i m u l a t e d i n v e s t m e n t i n f i s h p r o c e s s i n g , w i t h t h e p r o c e s s i n g c a p a c i t i e s
e s t a b l i s h e d r i s i n g f r o m 9 0 t o n n e s p e r d a y i n 1 9 9 0 t o 2 9 5 t o n n e s i n 1 9 9 8 ( O d o n g k a r a &
O k a r o n o n 1 9 9 8 ) . T h i s i n c r e a s e d t h e d e m a n d b y t h e f a c t o r i e s a n d h a s r e s u l t e d i n i n a e a s e d
f i s h c a t c h e s e x e r t i n g p r e s s u r e o n f i s h s t o c k s , a f a d o r t h a t r e q u i r e s m o n i t o r i n g .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
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The water balance of Lake Victoria is dominated by rainfall and evaporation, with
river inflow and outflow making minor contributions. The minor contributions of
river inflows in most of the East African Great Lakes, when coupled with large
volumes, leads to very long residence or flushing times for these lakes. The longer
its flushing time, the more vulnerable a lake is to damage from the effects of the
human activities and developments in its catchment. Moreover, the longer the
residence time, the less likely it is that damage can be reversed once it occurs.
The very big volumes (e.g. Lakes Tanganyika and Malawi) may provide temporary
buffers against deterioration of water quality in these lakes. In Lake Victoria,
however, with its much smaller volume, investigators have recently documented
increased eutrophication compared with conditions of the 1960's (Hecky & Bugenyi
1992; Hecky 1993).
The deteriorating trends in Lake Victoria resources have been due to socio-
economic factors, notably the growth of an impoverished population within the
lake basin and macro-economic policies pursued by the riparian countries seeking
economic growth. Investment promotion and trade liberalisation policies and the
privatisation of enterprises have been instituted to provide conducive environments
for the private sector competitiveness and investment. However, it is essential to
take into account the geographical and physical setting of the Lake Victoria
ecosystem while pursuing these policies.
Challenges for Management of the Fisheries Resources.
Biodiversity and Environment of Lake Victoria
2 8
W e t l a n d s p l a y a m a j o r c o n s e r v a t i o n r o l e i n t h e L a k e V i c t o r i a b a s i n . T h e a n s w e r
t o m o s t o f t h e q u e s t i o n s c o n c e r n i n g t h e f u t u r e o f w e t l a n d s v e r s u s t h e d e m a n d s o n
t h e w e t l a n d r e s o u r c e s i s " p a r t i c i p a t o r y m a n a g e m e n t a n d c o n s e r v a t i o n " o f t h e s e
r e s o u r c e s ( D e n n y e t a / . , 1 9 9 5 ; C r i s m a n e t a / . , 1 9 9 6 ) . T h e o v e r a l l g o a l o f s e t t i n g
p o l i c i e s b y t h e E a s t A f r i c a n g o v e r n m e n t s i s t o p r o m o t e t h e w i s e u s e a n d
c o n s e r v a t i o n o f t h e E a s t A f r i c a n w e t l a n d s s o t h a t t h e i r e c o l o g i c a l a n d s o c i o -
e c o n o m i c f u n c t i o n s a r e s u s t a i n e d f o r t h e p r e s e n t a n d f u t u r e w e l l b e i n g o f t h e p e o p l e .
T h e s a m e a p p l i e s t o m a n a g e m e n t a n d c o n s e r v a t i o n o f f i s h s t o c k s , b i o d i v e r s i t y
a n d w a t e r q u a l i t y . T h e G o v e r n m e n t o f U g a n d a r e c e n t l y l a u n c h e d s u c h a p o l i c y , t h e
f i r s t o f i t s k i n d i n A f r i c a t o h a v e b e e n f o r m u l a t e d i n a c c o r d a n c e w i t h t h e R a m s a r
C o n v e n t i o n . I t e n c o m p a s s e s w e t l a n d s i n p r o t e c t e d a n d n o n - p r o t e c t e d a r e a s a n d
o f f e r s a g o o d e x a m p l e i n A f r i c a o f a s t r o n g p o l i t i c a l w i l l t o c o n s e r v e w e t l a n d s a n d
t h e i r b i o d i v e r s i t y ;
T h e e v i d e n c e w e h a v e p r e s e n t e d s u g g e s t s t h a t L a k e V i c t o r i a h a s b e e n i m p a c t e d
b y c h a n g e s t h a t h a v e o c c u r r e d i n t h e w a t e r s h e d , i n c l u d i n g d e f o r e s t a t i o n , b u s h
a n d v e g e t a t i o n b u r n i n g , i n t e n s i v e s u b s i s t e n c e a g r i c u l t u r a l p r a c t i c e s , o v e r g r a z i n g
c a t t l e , w e t l a n d c o n v e r s i o n s , a n d i n d u s t r i a l a n d d o m e s t i c w a s t e e f f l u e n t s . T h i s h a s
b e e n c o m p o u n d e d b y t h e p o v e r t y o f t h e r i p a r i a n c o m m u n i t y , w h i c h r e s u l t s i n t o
i l l e g a l a c t i v i t i e s a n d t h 8 c o n s e q u e n t d e g r a d a t i o n o f t h e e n v i r o n m e n t . D u r i n g t h e
l a s t t w o d e c a d e s , t h e L a k e V i c t o r i a f i s h e r i e s h a v e u n d e r g o n e a p o s i t i v e d r a m a t i c
t r a n s f o r m a t i o n f r o m b e i n g a l o c a l l y b a s e d f i s h e r y t o o n e d o m i n a t e d b y n a t i o n a l
a n d i n t e r n a t i o n a l c a p i t a l i n v e s t m e n t s . E c o l o g i c a l c h a n g e s s u c h a s t h o s e c a u s e d
b y t h e e x p l o s i o n i n N i l e p e r c h g r o w t h a n d t h e s t r o n g d e m a n d d e v e l o p e d f o r t h i s
f i s h i n t h e g l o b a l m a r k e t s h a s l e d t o s o c i o - e c o n o m i c c o n s e q u e n c e s f o r t h e f i s h e r f o l k
a n d f i s h c o n s u m e r s .
W i t h i n v e s t m e n t p r o m o t i o n s a n d t r a d e l i b e r a l i s a t i o n p o l i c i e s i n p l a c e t h e r e h a s
b e e n a n i n c r e a s e i n e a r n i n g s o f t h e f i s h e r c o m m u n i t i e s , e n h a n c i n g t h e i r c a p a b i l i t y
t o a c q u i r e a n d u s e a p p r o p r i a t e f i s h i n g g e a r a n d p r o v i d e s a n i t a r y f a c i l i t i e s a n d
e n v i r o n m e n t a l p r o g r a m m e s as~.ociatedw i t h t h e u t i l i s a t i o n o f t h e l a k e ' s r e s o u r c e s .
T h e e c o n o m i c g r o w t h t h a t h a s o c c u r r e d o v e r t h e l a s t d e c a d e h a s b e e n b a l a n c e d , a t
l e a s t i n p a r t , b y m e a s u r e s t o p r o t e c t t h e e n v i r o n m e n t . T h e s e m e a s u r e s a r e i n c o r p o r a t e d
i n t h e C o n s t i t u t i o n o f U g a n d a ( 1 9 9 5 ) , t h e N a t i o n a l E n v i r o n m e n t S t a t u t e ( 1 9 9 5 ) , t h e
W i l d l i f e S t a t u t e ( 1 9 9 6 ) , a n d t h e c r e a t i o n o f t h e N a t i o n a l E n v i r o n m e n t M a n a g e m e n t
A u t h o r i t y ( N E M A ) , t o m e n t i o n j u s t a f e w . H o w e v e r , t h e g r o w i n g h u m a n p o p u l a t i o n a n d
u n r e g u l a t e d h u m a n a c t i v i t i e s p l a c e i n c r e a s i n g p r e s s u r e o n e x i s t i n g l a k e r e s o u r c e s
a n d t h r e a t e n a c h i e v e m e n t s i n c o n s e r v a t i o n s c h e m e s . I n n o v a t i v e m e a s u r e s i n c l u d i n g
c o - m a n a g e m e n t r e g i m e s t h a t s e e k t o i n c r e a s e r e s o u r c e a c c e s s h a v e t o b e b a l a n c e d
w i t h s i m u l t a n e o u s m e a s u r e s a i m e d a t p r o t e c t i n g t h e u n i q u e e c o s y s t e m o f L a k e
V i c t o r i a . T h i s c a l l s f o r s u p p o r t o f t h e m o n i t o r i n g r e g i m e s ' h a t F I R R I i n c o r p o r a t e s i n i t s
d a t a b a s e p r o g r a m s .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s .
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V , c t o n a
